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Guest Editorial
Current systems for mobile communication, such as GSM, UMTS and IEEE 802.11, still require signiﬁcant manual con-
ﬁguration and central management both for deployment and operation. Such a paradigm will not be feasible any longer
in a future world of ubiquitous networking, where wireless technologies will interconnect a tremendous number of
embedded devices, sensors and even everyday items. An important design aspect for future systems is to limit the admin-
istrative requirements, thus reducing the network deployment time, cutting the operational costs and facilitating network
management.
In this context, the term ‘self-organising communication networks’ has been in the mind of researchers for some dec-
ades. During the last few years, the term has mainly been used to describe the nature of wireless multihop networks, so-
called ad hoc networks. Although ad hoc networks are expected to play an important role in future systems, this special
issue addresses the issue of self-organisation in mobile networks from a broader perspective: cellular networks, wireless
hotspots, ad hoc networks, as well as Bluetooth scatternets are addressed taking into account such diverse topics like
radio resource management, fault resiliency, routing and topology formation, as well as security and reputation.
Methodology-wise the papers bring together thoughts on self-organisation from the ﬁelds of artiﬁcial intelligence, swarm
intelligence, game theory and dynamical systems, to mention a few disciplines.
Self-organised networks need some mechanism to ensure cooperation among the nodes. The paper by Mundinger and
Le Boudec analyses the robustness of one promising cooperation approach, which is based on a decentralised reputation
system. Among other things, the authors show that the system exhibits a phase transition and they propose some con-
ditions under which the deviation test makes the system robust.
The paper by Liao et al. addresses the issue of self-organisation in the context of radio resource management in
WCDMA cellular networks. Using and extending methods from artiﬁcial intelligence, the authors show how a decen-
tralised self-learning algorithm can tackle the problem of joint pilot power allocation and call admission control in
mobile multimedia networks.
The paper entitled ‘System for automatic diagnosis in cellular networks based on performance indicators’ by Barco
et al. looks at the area of fault management in mobile networks. It is shown how a reasoning approach based on Bayesian
classiﬁers together with a diagnosis model can help in an ‘automatic understanding of a network problem’—a basis for
self-management.
The paper by Westhoff et al. deals with the performance of digital signatures in the context of ad hoc networks. It is
shown that appropriate signature candidates are not obvious. Then, the paper derives some recommendations to
strengthen the security engineering process for dependable distributed systems over wireless networks.
The paper by Badis and Agha deals with a link-state QoS routing protocol for ad hoc networks. It provides an analy-
tical model to obtain the average delay and throughput using IEEE 802.11 DCF, examines implications of routing
metrics on path determination, and ﬁnally proposes different schemes to settle on the maximum bandwidth path.
The area of swarm intelligence has been an important source of inspiration for tackling various technical problems.
In this special issue, two papers look at ant-based routing and forwarding strategies for mobile ad hoc networks.
Compared to more ‘classical’ ad hoc routing methods like AODVor DSR, ant-based routing adds a signiﬁcant portion
of stochastic elements. These stochastic elements could help to increase robustness, for example, against network
topology changes, while being modest in increasing the protocol overhead. Di Caro et al. provide deep insights
into the philosophy of ant-based routing. They provide a survey on related literature and show that the performance
of their proposal for ant-based routing compares favourable to AODV in various scenarios. Liu et al. present their
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proposal for ant-based routing and provide a very detailed simulation study showing the potential of swam intelli-
gence in the area of ad hoc routing.
The paper ‘Self-organised peering of wireless LAN hotspots’ addresses the important issue of wireless hotspots band-
width sharing in a selﬁsh environment. It is assumed that users, who can act as both consumer and provider of bandwidth
as in a typical P2P paradigm, are organised in teams. Members of a team can roam into an area covered by other teams
and gain access to a share of their bandwidth, provided their originating team has made available some bandwidth to
roamers of other teams. The paper introduces a fully self-organised approach to stimulate fair hotspot sharing between
teams.
The paper ‘A self-organising protocol for Bluetooth scatternet formation’ considers the problem of scatternet forma-
tion in Bluetooth networks, which is a typical instance of self-organisation in ad hoc networks. The main novelty of the
paper is that the proposed protocol explicitly deals with dynamic network conditions, allowing existing nodes to leave
the network, and new nodes to join it. The protocol, depending on node leave/join, modiﬁes the structure of the scatternet
so that the Bluetooth architectural constraints are satisﬁed.
All these papers have passed a highly competitive selection process. As a response to the open call for papers, we
received 75 submissions. Each paper was reviewed by at least two experts and discussed in the editor’s meeting. Finally,
nine papers have been selected to be included in the special issue, which corresponds to an acceptance rate of 12%. In
addition, two papers have been accepted for a standard ETT issue and one further paper has been invited to be revised.
The special issue would not have been possible without the great help of 106 reviewers and the engagement of the ETT
area editor Professor Jo¨rg Eberspa¨cher. Thank you for your help!
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